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Abstract
The present paper focuses a series of issues concerning the identification of the influence of the soil quality, from
the point of view of the most important components for durmast development (nitrogen, phosphorus, potassium, humus,
pH), upon the powdered mildew attack degree. The trial was conducted during two consecutive years, 2008 - 2009, and
placed in ”Mihai Viteazu” nursery, located at. 4 km distance from Turda municipality, county of Cluj. The
Microsphaera abbreviata attack degree was monitored, simultaneously with soil fertility. The experimental data were
processed using STATISTICA v.7.0 programme. The averages of soil indices demonstrate good soil quality and
fertility, during experimental period, 2008, and 2009, respectively. Even some influence of soil quality upon the
powdered mildew attack degree was reported, it has small influence. It decrease in a small share with higher humus and
nitrogen soil content (20.80, and 20.770, respectively), and in a light higher share with increase of phosphorus and
potassium soil content (28.60% and 26.60%, respectively). So we can conclude that the increase of phosphorus and
potassium soil content will contribute in a bigger share compared to humus and nitrogen, in reducing the powdery
mildew attack degree against durmast seedlings from nurseries.
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1. Introduction
The forest health is a major concern all over
the world. The particular interest of Romanian
authorities and civil society in wood health is
determined by both economic and ecologic reasons.
Huge uncontrolled deforestation negatively affected
the forest ecosystems, but also diminished the
environmental capacity of regeneration. In this
respect, it is easy to realize the importance of
maintaining a good health status of forest wood
species, and permanent wood regeneration from
permanent nurseries [1, 2].
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A special factor, besides competent disease
management programmes, concerns the preservation
of a satisfactory soil quality. If the suitable
nutritional soil status is maintained, all strategies
destined to promote a sustainable development of
forest will have enhanced opportunities to be
implemented. Because powdered mildew, produced
by the mushroom Microsphaera abbreviata, is an
important threat against durmast, which is one of the
most important forest tree species from
Transylvania, our study is focused on identifying the
influence of the soil quality, from the point of view
of the most important components for durmast
development (nitrogen, phosphorus, potassium,
humus, pH), upon the powdered mildew attack
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2.Material and Method
The trial was conducted during two
consecutive years, 2008 - 2009, and placed in
”Mihai Viteazu” nursery, located at. 4 km distance
from Turda municipality, county of Cluj. The
nursery lies on 26.30 ha, and 14.30 ha are used in
forestry aims, and soil was of argi - phaeziom type.
The temperature and rainfall regimes framed within
normal limits in both experimental years. The
Microsphaera abbreviata attack degree was
monitored, simultaneously with soil fertility. Te
mushroom attack degree was recorded twice a
week. Soil samples were collected twice a month,
using an agrochemical probe. The soil analyses
were performed according to the appropriate
methodology. pH was quantified using the
potentiometric method, with glass and calomel
couple of electrodes, with soil in aqueous
suspension (pHH2O), 1 : 2.5, soil : solution ratio.
Humus was determined by the principle of wet
oxidation and titrimetric dosing, while total nitrogen
using Kjeldahl method. Mobile (accessible)
phosphorus from soil was determined using Egner -
Riehm - Domingo method, based on colorimetry
principles, with extraction in ammonium acetate -
lactate. Mobile potassium (accessible, changeable)
from soil was determined in ammonium acetate
lactate extract from soil (Egner - Riehm - Domingo)
using flame photometry [3]. All chemical
determinations were performed within the
Laboratory of the Environmental Protection, from
the University of Agricultural Sciences and
Veterinary Medicine Cluj – Napoca.
The experimental data were processed using
STATISTICA v.7.0 programme. Basic statistics was
applied in order to calculate the averages,
parameters of dispersion and variability. Multiple
regression analyze was implemented for
emphasizing the influence of soil quality upon the
powdered mildew attack degree. Results are
expresses by entire experimental period.
3.Results and Discussions
Soil average content in humus (3.56%),
nitrogen (0.18 ppm), phosphorus (83.41 ppm), and
potassium (146.50 ppm) at slight alkaline pH (7.73),
by entire experimental period, 2008, and 2008,
respectively emphasize a good quality, which makes
it suitable for durmast seedlings plantations (table
1). Studying the values of the coefficients of
variation (table 1) we find that the averages of soil
indicators discussed here are representative for the
dataset. The parameters of dispersion emphasize the
normal distribution of data. Different results are
reported for powdered mildew attack degree. For
this parameter, even a low average (6.79%) was
reported, the coefficient of variation has a value of
55.45% (table 1), which allow us to note the lack of
representativeness of average. This may be
explained by large variation in mushroom attach
degree, which is much higher in winter, late spring
and early autumn.
Table 1. Basic statistics of soil quality and powdered mildew attack degree




Skewness Kurtosis Coefficient of
variation, %
pH 34 7.73 0.01 0.08 0.01 0.44 0.20 1.01
Humus, % 34 3.56 0.03 0.16 0.03 1.70 1.53 4.55
Nitrogen, ppm 34 0.18 1 x 10-3 0.01 0.00 1.65 1.47 4.59
Phosphorus, ppm 34 83.41 249.28 15.79 2.71 1.31 1.96 18.93
Potassium, ppm 34 146.50 79.71 8.93 1.53 0.24 1.13 6.09
Attack degree, % 34 6.79 14.16 3.76 0.65 1.38 1.53 55.45
The attack degree of powdered mildew is
weakly influenced (20.80%) by the soil pH and
humus content (fig. 1). It increases with pH, and
decreases with humus soil content (%), but the
multiregression line AD (%) = - 61.960 + 0.218pH –
0.154 Humus (%), accounts only for 4.30% of
sample size.
 Similar results were obtained when attack
degree of powdered mildew is analyzed function of
soil pH and nitrogen content (fig. 2). Weak
dependence (20.80%) was reported for these
parameters, almost identical with the previous
reported situation (fig. 1).
It increases with pH, and decreases with
nitrogen soil content (ppm), but the multiregression
line, AD (%) = - 62.490 + 0.219pH – 0.153 N (ppm),
also accounts only for 4.30% of sample size. A higher
interdependence was identified among powdered
mildew attack degree, soil pH and phosphorus
content (fig. 3), compared to the interdependence
between powdered mildew attack degree, soil pH and
humus (fig. 1), or nitrogen (fig. 2).
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Figure 1. The interrelation between powdered mildew attack degree (%) and soil pH, and humus content (%)
Figure 2. The interrelation between powdered mildew attack degree (%), soil pH, and nitrogen content (ppm)
AD (%) = - 61.960 + 0.218pH – 0.154 Humus (%)









AD (%) = - 62.490 + 0.219pH – 0.153 N (ppm)
R = 0.207; R2 = 0.043
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The Microsphaera abbreviata mushroom
attack degree increases with pH, but decreases with
phosphorus soil content, being influenced by the soil
pH and phosphorus content in the biggest share of
the analyzerd series (28,60%), while multiregression
line, AD (%) = - 53.029 + 0.196pH – 0.221 K
(ppm), accounts for 8.10% of sample size (fig. 3).
The attack degree of powdered mildew is also
weakly influenced (26.60%) by the soil pH and
potassium content (fig. 4).
It increases with pH, and decreases with
potassium soil content (%), but the multiregression
line AD (%) = - 53.029 + 0.196pH – 0.221 K (ppm),
accounts for 7.10% of sample size.





AD (%) = - 62.240 + 0.198pH – 0.244 P (ppm)
R = 0.286; R2 = 0.081
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Figure 4. The interrelation between powdered mildew attack degree (%),soil pH, and potassium content (ppm)
4.Conclusions
The averages of soil indices demonstrate
good soil quality and fertility, during experimental
period, 2008, and 2009, respectively.
Even some influence of soil quality upon the
powdered mildew attack degree was reported, it has
small influence. It decrease in a small share with
higher humus and nitrogen soil content (20.80, and
20.770, respectively), and in a light higher share
with increase of phosphorus and potassium soil
content (28.60% and 26.60%, respectively). So we
can conclude that the increase of phosphorus and
potassium soil content will contribute in a bigger
share compared to humus and nitrogen, in reducing
the powdery mildew attack degree against durmast
seedlings from nurseries.
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